This article gives the structure of all projective indecomposable modules in blocks with non-cyclic defect group for n 11, and almost all in the case of n = 12, leaving four simple modules for p = 2 and one simple module for p = 3.
1 A 10 and S 10 , characteristic 2
We firstly compute the projective indecomposable modules for the alternating group A 10 , and then induce them to S 10 to produce the projectives there.
There are seven simple modules in the principal block of S 10 (and A 10 ) and they are below. The non-principal block that does not have defect zero has two characters, S (7, 3, 1) = D (7, 2, 1) of degree 160 and D (5, 4, 1) of degree 128.
Here are the projectives for the alternating group A 10 , which we can then induce to S 10 . For completeness we list them as well. Here are the symmetric group ones.
1 cover of the trivial module is getting too wide for the page; thus we will just write down the projectives for the alternating groups.
2 A 11 and S 11 , characteristic 2
We will only give here the projectives for the principal block of the alternating group, leaving as an exercise placing another copy of a number directly above all numbers to generate the projectives for the symmetric group.
There are seven simple modules in the principal block of S 11 (and A 11 ) and they are below. The non-principal block has 2-core (2, 1), and has modules as follows for the alternating group. There are eleven simple modules in the principal block of S 12 , three of which split into two dual modules upon restriction to A 12 , and they are below. 
45056
Each of the dual pairs amalgamate over F 2 . We will not give the structures of the projectives for the 1-, 10-, 16-and 100-dimensional simple modules because it takes too long to find their socle layers. However, we do give the Ext 1 matrix below.
The non-principal block not of defect 0 has 2-core (3, 2, 1), and has three modules as follows for the alternating and symmetric groups. There is also a block with defect 1 for S 12 and of defect zero for A 12 , with simple of dimension 5632 and given by the partition (6, 3, 2, 1).
Here is the Ext 1 -matrix for the principal block for p = 2. We now give the socle layers of the projectives that we have constructed. 4 A 10 , characteristic 3
In A 10 in characteristic 3 there are two blocks: the principal block with 3-core (1), of defect 4, and the non-principal block with 3-core (3, 1). The non-principal block is Morita equivalent to the two non-principal blocks of S 10 , which are labelled by the 3-cores (3, 1) and its conjugate (2, 1 2 ). These are Morita equivalent to the principal 3-block of S 8 , by standard Scopes moves [4] .
The Ext 1 -matrices are easy to describe, and we do this now. These were described for the symmetric group by Tan in [8] , and restriction is simply a case of replacing the module for S 10 by its restriction.
A 11 , characteristic 3
In A 11 in characteristic 3 there are two blocks, the principal block with 3-core (2), of defect 4, the nonprincipal block with 3-core (3, 1, 1) of defect 2, and a block with defect 1 and 3-core (4, 2, 1 2 ).
The principal block of A 11 is Morita equivalent to that of S 11 , and we label the modules from this block by 3-regular partitions with 3-core (2), rather than (1 2 ), so that the 10-dimensional simple module has label (5 2 , 1), rather than (10, 1). 6 A 12 , characteristic 3
And we are back up to the largest case you can feel comfortable with using current computers, and here we do not produce the socle layers of the projective cover of the trivial module.
There are four blocks for A 12 in characteristic 3, of defects 5, 2, 1 and 0. The block of defect zero has a module of dimension 2673, and the block of defect 1 has two modules of dimensions 891 and 3564. The principal block has thirteen simple modules. Here we give the Ext 1 matrix for these modules, since the projectives take several pages to write out, and we do not include P (1), although of course this only means that Ext 1 (1, 1) is not given here, and this is ero for all groups G with O p (G) = G. Since these can all be understood from the work of Scopes [5] we simply give the structure of the projectives and the dimensions of the D λ , with the factors of S λ for the symmetric group. Where the module for the symmetric group splits into two upon restriction to A n , we note this. 
